SEQUENCE LISTING 



<110> Jorgensen, Steen Troels 

Rasmussen, Michael Dolberg 
Andersen, Jens T0nne 
Olsen, Carsten 

<120> Multiple insertion of genes 

<130> 10022. 204-US 

<160> 50 

<170> Patentln version 3.1 



fy 
03 



si 



o 



<210> 1 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 

gactaagctt ctgcatagtgy 



<210> 2 

<211> 67 

<212> DNA 

<213> Artificial ySequence 
<220> 

<223> Primer 



30 



<400> 2 

gactgaattc aga^ctgcgg ccgcacgcgt gtcgacagta ctgaaataga ggaaaaaata 
agttttc 



60 
67 



<210> 3 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> Pi 



Lmer 



<400> 

gactgaat/tc cgtatccatt cctgcgatat gag 



33 



<210> /4 
<211> /41 
<212> / DNA 
<213>/ Artificial Sequence 



1 



<220> 

<223> Primer 
<400> 4 

gactggatcc agatcttatt acaaccctga tgaatttgtc g * 41 



<210> 5 

<211> 60 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 5 

gactggatcc agatctgcta gcatcgatcc gcggctattt ccattgaaag cgattaattg 60 

O 

a <210> 6 

y3 <211> 31 

py <212> DNA 

U <213> Artificial Sequence 



CO 
SJ 

n 

Mi 



<220> 

<223> Primer 
<400> 6 

tatttcccga gattctgtta tcgactcgct c 31 
<210> 7 



W <211> 27 



<212> DNA 

<213> Artificial Sequence 

<220> f 

<223> Primer 

<400> 7 

gttttcggcc gctgtccgtt cgtcttt 27 



<210> 8 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 8 

gtgtgacgga taaggccgcc gtcattg 



<210> 9 
<211> 28 
<212> DNA 



2 



<213> Artificial Sequence 



m 
w 



<220> 

<223> Primer 

<400> 9 

ctcttgtctc ggagcctgca ttttgggg 28 

<210> 10 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 10 

agcattattc ttcgaagtcg cattgg 26 

<210> 11 

<211> 45 

<212> DNA 

<213> Artificial Sequence 



<220> 
s <223> Primer 

o 

ff, <400> 11 

r y ttaagatctt ttttatacaa ataggcttaa caataaagta aatcc 45 

u 

O <210> 12 
M <211> 3342 
<212> DNA 

<213> Bacillus lichenif ormis 
<220> 

<221> CDS 

<222> (1303) . . (2469) 

<223> DNA sequence of the dal-gene encoding D-alanine racemase 
<220> 

<221> misc_feature 
<222> (2685) (2685) 

<223> n denotes an undetermined nucleotide 
<400> 12 

gcgtaccgtt aaagtcgaac agcggtttct tcctttttac atccatggat taaaaagggg 60 
ttgaaaaaag gtgagaaaaa gctttgtttt gcttttaacg gggctgcatg taatccttat 120 
gctttctgcc tgcggccaaa aatcgcaaga agatgttgtg acggggctcg acaagaaggc 180 
aaaagaatac acgtcctata aggcaaaagc gaaaatgacc attgaaacgg ggaatgaccc 240 



3 



SB 
Hi 

rfi 



u 



gcaggagtac 


aacgtggaaa 


tctggcataa 


aaaaccttct 


ctttaccggg 


tctatttgga 


300 


aaacccgaaa 


aaagaccaga 


gccaggtgat 


cttgcgcaat 


gaaaacggcg 


tgtttgtttt 


360 


gactccgtcg 


ctgaataaaa 


gcttccgctt 


tcacagcgac 


tggcccaata 


acagcagcca 


420 


ggtatactta 


ttcgaatcgc 


tcgtaaagga 


tgtcaaaaat 


gatggggaag 


cttctttttc 


480 


cgcaaaggat 


tcaaaataca 


tttttgaaac 


gaaaacgaat 


tatcagcata 


ateagatget 


540 


gccgactcag 


gaaatcgttt 


tccataaaaa 


gaccatggct 


ccttcatcgg 


ttaaagtgat 


600 


ggataccgac 


cgcaaaccga 


tggtaaaggt 


tgagtttaca 


agctttgaat 


tegataagee 


660 


gctcgataaa 


gactcttttg 


atgaaaagaa 


aaatatgacg 


ctgtctcaaa 


ttgaegtage 


720 


gacaagcgct 


gacgtgtcag 


actctttcgc 


tgtcaaaacg 


ccgctcgatg 


tgcctcaggg 


780 


cgtgaaaaag 


cttgaagaga 


aagagatggc 


gactgaagac 


ggcaaacgga 


tcgtcatcac 


840 


atatggcggt 


gaaaaatcct 


ttacattgat 


tcaggaaaaa 


gcccgcgtcg 


ccaaaacatc 


900 


cacttccgta 


tccatgaacg 


gagagcccgt 


tgacctcggc 


ttcacggtcg 


gcgcactgac 


960 


ggataaatcg 


ttgtcatgga 


catatgacgg 


agtcgattac 


tttatctcat 


cagaagatct 


1020 


ttctcaagat 


gaacttctga 


tggttgcaaa 


aagcatgcag 


ggacagtctt 


cgaaatagac 


1080 


tgtgccgtat 


ccggcagcct 


gttttccgcc 


cggaagcgga 


aagcaggctt 


ttttatattt 


1140 


gcgtcgcaag 


cgtatgattt 


cgacagcttt 


tccgtaaaat 


gtataccgtg 


ccagcaattt 


1200 


ttcttttgtt 


cagggctgat 


gatcccgtgc 


aaaatttccc 


tttctccgaa 


ctttttagta 


1260 


tgatgggaag 


gacgagtgaa 


acaaggaaca 


ggaagtgtca 


tg atg age 
Met Ser 


tta aaa 
Leu Lys 


1314 



cca ttc tat aga aag aca tgg gec gaa ate gat tta acg get tta aaa 
Pro Phe Tyr Arg Lys Thr Trp Ala Glu He Asp Leu Thr Ala Leu Lys 
5 10 15 20 



1362 



gaa aac gtc cgc aat atg aag egg cac ate ggc gag cat gtc cgc ctg 1410 
Glu Asn Val Arg Asn Met Lys Arg His He Gly Glu His Val Arg Leu 
25 30 35 

atg gec gtc gtt aaa gcg aat gee tac gga cac ggg gat gca cag gta 1458 
Met Ala Val Val Lys Ala Asn Ala Tyr Gly His Gly Asp Ala Gin Val 
40 45 50 

gcg aag gcg get ctt gca gaa ggg gcg tec att ctt get gtg get tta 1506 
Ala Lys Ala Ala Leu Ala Glu Gly Ala Ser He Leu Ala Val Ala Leu 
55 60 65 

ttg gat gaa gcg ctt teg ctg agg gcg cag ggg att gaa gaa ccg att 1554 
Leu Asp Glu Ala Leu Ser Leu Arg Ala Gin Gly He Glu Glu Pro He 
70 75 80 



4 



ctt gtc etc ggt gca gtg ccg acc gaa tat gca age att gee gcg gaa 1602 

Leu Val Leu Gly Ala Val Pro Thr Glu Tyr Ala Ser He Ala Ala Glu 

85 90 95 100 

aag cgc att ate gtg act ggc tac tec gtc ggc tgg ctg aaa gac gtg 1650 

Lys Arg He He Val Thr Gly Tyr Ser Val Gly Trp Leu Lys Asp Val 

105 110 115 

etc ggt ttt ctg aat gag gec gaa get cct ctt gaa tat cat ttg aag 1698 

Leu Gly Phe Leu Asn Glu Ala Glu Ala Pro Leu Glu Tyr His Leu Lys 

120 125 130 

ate gac acg ggc atg ggc cgc ctt ggc tgc aaa acg gaa gaa gag ate 174 6 

He Asp Thr Gly Met Gly Arg Leu Gly Cys Lys Thr Glu Glu Glu He 

135 140 145 

aaa gaa atg atg gag atg acc gaa teg aac gat aag etc aat tgt acg 1794 

f=k Lys Glu Met Met Glu Met Thr Glu Ser Asn Asp Lys Leu Asn Cys Thr 

^ 150 155 160 

ggc gtg ttc act cat ttc gee acg gcg gac gaa aag gac acc gat tat 1842 

FU Gly Val Phe Thr His Phe Ala Thr Ala Asp Glu Lys Asp Thr Asp Tyr 

165 170 175 180 



jp ttc aac atg cat ctt gac cgc ttt aaa gag ctg ate age ccc ttc ccg 1890 

Z"i Phe Asn Met His Leu Asp Arg Phe Lys Glu Leu He Ser Pro Phe Pro 
^ 185 190 195 

O ctt gac cgt ttg atg gtg cat teg tea aac age gee gcg ggt ctg cgc 1938 

fQ Leu Asp Arg Leu Met Val His Ser Ser Asn Ser Ala Ala Gly Leu Arg 
u. 200 205 210 



hi 

zz ttc agg gaa cag eta ttt aat gee gtc cgc ttc ggc ate ggc atg tac 

^ Phe Arg Glu Gin Leu Phe Asn Ala Val Arg Phe Gly He Gly Met Tyr 
M* 215 220 225 



1986 



ggt ttg gcg ccg tea acc gaa ata aaa gac gag ctg ccg ttt cgt ctg 2034 
Gly Leu Ala Pro Ser Thr Glu He Lys Asp Glu Leu Pro Phe Arg Leu 
230 235 240 

egg gaa gtg ttt teg ctt cat acc gaa etc acc cat gtg aaa aaa att 2082 
Arg Glu Val Phe Ser Leu His Thr Glu Leu Thr His Val Lys Lys He 
245 250 255 260 

aaa aaa ggc gag age gtc age tac ggg gcg aca tat aca get cag cgc 2130 
Lys Lys Gly Glu Ser Val Ser Tyr Gly Ala Thr Tyr Thr Ala Gin Arg 
265 270 275 

gac gaa tgg ate ggg aca gtc ccc gtc ggg tat gee gac gga tgg ctg 2178 
Asp Glu Trp He Gly Thr Val Pro Val Gly Tyr Ala Asp Gly Trp Leu 
280 285 290 

agg cgc ctg gee gga acg gaa gtg ctg ate gac gga aaa cgc caa aaa 2226 
Arg Arg Leu Ala Gly Thr Glu Val Leu He Asp Gly Lys Arg Gin Lys 
295 300 305 

ata gca ggg aga ate tgc atg gac cag ttc atg att tec ctt gee gaa 2274 



lie Ala Gly Arg lie Cys Met Asp Gin Phe Met lie Ser Leu Ala Glu 
310 315 320 



gaa tac cct gtc ggc aca aag gtt acc ttg ate gga aag caa aaa gac 2322 

Glu Tyr Pro Val Gly Thr Lys Val Thr Leu lie Gly Lys Gin Lys Asp 
325 330 335 340 

gaa tgg ate tea gtc gac gaa ate gee caa aat ttg cag acg ate aat 2370 

Glu Trp lie Ser Val Asp Glu lie Ala Gin Asn Leu Gin Thr lie Asn 
345 350 355 

tat gaa att acc tgt atg ata agt tea agg gtg ccc cgt atg ttt ttg 2418 

Tyr Glu He Thr Cys Met He Ser Ser Arg Val Pro Arg Met Phe Leu 
360 365 370 

gaa aat ggg agt ata atg gaa ata agg aat ccg ate ttg cct gat caa 24 66 

Glu Asn Gly Ser He Met Glu He Arg Asn Pro lie Leu Pro Asp Gin 
n 375 380 385 

tec tgaaaattga tgaattagcg gaaaaacaac tttgcttgcg aaaagaataa 2519 
J3 Ser 

&l 

m 
S3 



¥ 



tgatatgatt 


atgaatggaa 


tggatagagt 


gttgtatccg 


taagtttggt 


ggaggtgtat 


2579 


gtttttgtct 


gaatccagcg 


caacaactga 


aatattgatt 


cgcttgccag 


aagctttagt 


2639 


atcagaactg 


gatggtgtcg 


teatgegaga 


taacegggag 


cagganatga 


actgatttta 


2699 


ccaagccaca 


aaaatgtagg 


aacgegaacg 


caaaaaatcg 


acaaattegg 


ggaatcgatg 


2759 


agaageggtt 


atatggagat 


ggecaagate 


caatttgaac 


atctcttctg 


aggctcaatt 


2819 


tgcagagtat 


gaggctgaaa 


acacagtaga 


gegcttacta 


ageggatgat 


aatcatttga 


2879 


ttgttaaacg 


cggcgatgtt 


tattttgetg 


acctatctcc 


tgttgttggc 


tcagaacaag 


2939 


gcggggtgcg 


cccggtttta 


gtgattcaaa 


acaacategg 


caatcgcttc 


agcccaactg 


2999 


ctattgttgc 


agecataaca 


gcccaaatac 


agaaagcaaa 


attacctacc 


caegtcgaaa 


3059 


ttgatgcgaa 


aegctaeggt 


tttgaaagag 


actcegttat 


attgetcgaa 


caaattegga 


3119 


cgattgacaa 


gcaaagatta 


aeggacaaaa 


tcacccatct 


cgatgatgaa 


atgatggaaa 


3179 


aggtcaacga 


agecttacaa 


atcagtttgg 


cactcattga 


tttttaatat 


tgatgaaagt 


3239 


tgetcgagge 


gaaagagcaa 


ctttttttgt 


gttcaaaaat 


aacaatacga 


tataatggta 


3299 


actgttagtc 


ctaaaaatgt 


tagecagatg 


tagtcagggg 


gat 




3342 



<210> 13 

<211> 389 

<212> PRT 

<213> Bacillus lichenif ormis 
<220> 



6 



<221> misc_f eature 
<222> (2685) . . (2685) 

<223> n denotes an undetermined nucleotide 
<400> 13 

Met Ser Leu Lys Pro Phe Tyr Arg Lys Thr Trp Ala Glu He Asp Leu 
15 10 15 



Thr Ala Leu Lys Glu Asn Val Arg Asn Met Lys Arg His He Gly Glu 
20 25 30 



His Val Arg Leu Met Ala Val Val Lys Ala Asn Ala Tyr Gly His Gly 
35 40 45 

^ Asp Ala Gin Val Ala Lys Ala Ala Leu Ala Glu Gly Ala Ser He Leu 
€f 50 55 60 

ru 

ffj Ala Val Ala Leu Leu Asp Glu Ala Leu Ser Leu Arg Ala Gin Gly He 
S 65 70 75 80 

^ Glu Glu Pro He Leu Val Leu Gly Ala Val Pro Thr Glu Tyr Ala Ser 
s 85 90 95 

□ 
00 



He Ala Ala Glu Lys Arg He He Val Thr Gly Tyr Ser Val Gly Trp 
100 105 110 



Leu Lys Asp Val Leu Gly Phe Leu Asn Glu Ala Glu Ala Pro Leu Glu 
115 120 125 



Tyr His Leu Lys He Asp Thr Gly Met Gly Arg Leu Gly Cys Lys Thr 
130 135 140 



Glu Glu Glu He Lys Glu Met Met Glu Met Thr Glu Ser Asn Asp Lys 
145 150 155 160 



Leu Asn Cys Thr Gly Val Phe Thr His Phe Ala Thr Ala Asp Glu Lys 
165 170 175 



Asp Thr Asp Tyr Phe Asn Met His Leu Asp Arg Phe Lys Glu Leu He 
180 185 190 



Ser Pro Phe Pro Leu Asp Arg Leu Met Val His Ser Ser Asn Ser Ala 
195 200 205 



7 



Ala Gly Leu Arg Phe Arg Glu Gin Leu Phe Asn Ala Val Arg Phe Gly 
210 215 220 



lie Gly Met Tyr Gly Leu Ala Pro Ser Thr Glu lie Lys Asp Glu Leu 
225 230 235 240 



Pro Phe Arg Leu Arg Glu Val Phe Ser Leu His Thr Glu Leu Thr His 
245 250 255 



Val Lys Lys He Lys Lys Gly Glu Ser Val Ser Tyr Gly Ala Thr Tyr 
260 265 270 



Thr Ala Gin Arg Asp Glu Trp He Gly Thr Val Pro Val Gly Tyr Ala 
275 280 285 



Asp Gly Trp Leu Arg Arg Leu Ala Gly Thr Glu Val Leu He Asp Gly 
290 295 300 



Lys Arg Gin Lys He Ala Gly Arg He Cys Met Asp Gin Phe Met He 
305 310 315 320 



Ser Leu Ala Glu Glu Tyr Pro Val Gly Thr Lys Val Thr Leu He Gly 
325 330 335 



Lys Gin Lys Asp Glu Trp He Ser Val Asp Glu He Ala Gin Asn Leu 
340 345 350 



Gin Thr He Asn Tyr Glu He Thr Cys Met He Ser Ser Arg Val Pro 
355 360 365 



Arg Met Phe Leu Glu Asn Gly Ser He Met Glu He Arg Asn Pro He 
370 375 380 



Leu Pro Asp Gin Ser 
385 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 
<400> 14 

gatgaacttc tgatggttgc 



8 



<210> 15 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 15 

aaaggatccc cctgactaca tctggc 26 



<210> 16 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



*D <220> 

ifi <223> Primer 



ru 

« <400> 16 



]f: aaagcggccg cgagactgtg acggatgaat tgaaaaagc 39 



Si 


<210> 


17 




<211> 


32 




<212> 


DNA 




<213> 


Artificial Sequence 




<220> 




u 


<223> 


Primer 


p 






Ms 


<400> 


17 




aaagaattcg tgaaatcagc tggact. 




<210> 


18 




<211> 


32 




<212> 


DNA 




<213> 


Artificial Sequence 




<220> 






<223> 


Primer 




<400> 


18 



32 



aaaggatccc gcaagcaaag ttgtttttcc gc 32 



<210> 19 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Primer 



Sequence 



9 



<400> 19 

aaaggtaccg aaagacatgg gccgaaatcg 



<210> 


20 


<211> 


32 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<400> 


20 



aaaggtaccg gtaatgactc tctagcttga gg 



<210> 


21 


<211> 


33 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<400> 


21 



caaatcgatc atcaccgaaa cgcggcaggc age 



<210> 


22 


<211> 


31 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<400> 


22 



attaagcttg atatgattat gaatggaatg g 



<210> 23 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 23 

aaagctagca tccccctgac tacatctggc 



<210> 24 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Primer 



<400> 24 

gcgtaccgtt aaagtcgaac agcg 24 

<210> 25 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 25 

aaagctagca tccccctgac tacatctggc 30 

O <210> 26 

S <211> 5761 

<212> DNA 



<213> Bacillus lichenif ormis 
<400> 26 



accggggccg 


ggcgttt tgt 




Ly LdLaLLH.. 


el y ^ L. Ly aaci 


UULLU L. L y Q V- 


60 


tccttcatgg 


atgatcgctt 


tcataaaaaa 


attcccccca 


ttcgagttgg 


ttgtgttaaa 


120 


ttatggacat 


gaatgaaggt 


aaatgtaaaa 


tgatttgccc 


ggggccgctt 


agaggccttc 


180 


tgttttataa 


aggattgcaa 


tgaggcggaa 


attccattag 


tgtaatacag 


aagcaagcta 


240 


gcaagtgaag 


gagatggaac 


atgagttttc 


acgatcaaaa 


tattttacct 


gcggtacgca 


300 


atatgaagca 


gttcgataca 


ttcctggaca 


gccctttttc 


atacggggtg 


ctgcttgaca 


360 


tccatcttgg 


acagctggga 


ggcgtgatca 


gcgcggcaag 


atcccatggg 


aaaaaaatgt 


420 


ttgttcacgt 


cgatctgatc 


caaggaatta 


agcatgatga 


atacggtgcg 


gaattcattt 


480 


gccaggaaat 


gaaaccggcg 


ggcattcttt 


ctacgagatc 


aagcgttatc 


gccaaagcaa 


540 


agcagaagaa 


agtgtatgcg 


atccagcgca 


tgtttttaat 


agacacaagc 


gccatgaaga 


600 


agagcattga 


attggtgaaa 


aagcacagac 


ccgactatat 


agaagtgctt 


cccggagtag 


660 


tgccggaatt 


gatcagggaa 


gtcaaagaaa 


taaccggcat 


tccgatcttt 


gcgggcgggt 


720 


ttatccgtac 


cgaaaaagac 


gtcgagcagg 


cgcttgcagc 


aggggcgtcc 


gcagtcacca 


780 


cctcagacac 


tgatttatgg 


aaaaaatact 


ggaactaaaa 


atttaaaatg 


tgaaaaatta 


840 


ttgacaacgc 


tttcactata 


cgatacgatc 


ttactaagtt 


aatacattgt 


gacggagacc 


900 


cggagaccac 


agcagttctt 


tactcagtat 


gatgtaaaga 


aagtttgctg 


tgttttttta 


960 


tggtctttta 


gacacagtgg 


agaaggtgaa 


cttatggcgt 


tcatctatta 


gaataatact 


1020 



11 





tcataataga 


ttttaggagg 


gatagccttg 


_ _ 4- 4_ 4- 4_ 

acagcatttt 


ggggggaagt 


tateggaacg 


luoU 




atgctgctca 


tcgtctttgg 


agctggagtt 


tgtgcaggag 


t taa tt tgaa 


aaaa t cget g 


1 1 H U 




tcccatcaat 


ccggatggat 


tgtgatcgtc 


ttcggctggg 


ggct tggcgt 


ggccatggcg 


i onn 
1ZUU 




gtatatgccg 


tcggcggcat 


cagcggagcg 


catttaaatc 


cggccgttac 


at tggggctg 


i_ bU 




gcatttgtcg 


gagattttcc 


ttgggaagaa 


gtgecttcat 


at attt tggg 


acagatgat c 


1 J _ U 




ggcgcatttt 


taggagcggt 


gc teg t t tt t 


ct t cact act 


tgccgcactg 


gaaagaaacc 


1 jOU 




gaggatcaag 


gcgcgaagct 


tggagtattt 


tcgacaggtc 


eggoy a t ucc 


dddLaLdLL L 


1 4 _ n 

1 ^ H U 




gcaaacctgt 


tcagtgaaac 


at tggggact 


ILlat iCLCg 


+- +- 4- /*Y /*f ^ +■ 

LtC LLCjyaOl, 


-|— 4- 4— --j /-i rt ^ +~ /"•< 

LLLdatydLt 


i Ron 

1 D \J U 




ggtgcaaaca 


agtttactga 


eggactgaat 


cct ct tgt tg 


4" /t /-i* -~\ 4- -f- 4— /— * 4— 

tegga it ret 


gatcytyyoy 


1 R^n 

1 JOU 


Q 


atcggtatct 


cgctcggcgg 


aacaacaggc 


tatgegatt a 


accctgcccg 


cgatct gggg 


i con 
± D _ U 


_^ 


ccgagaattg 


cccattttgt 


ccttccgatt 


gcaggcaaag 


ggagt t caaa 


ctggaagt ac 


1 DO U 


fU 


gcgtggatcc 


ctgttttagg 


accggcgctt 


ggcggt t cat 


t tgcaggcgt 


4-4-4-4-4- =1/ -. =1 - ar , 

UltttaCadC 


1 1 AO 


S3 


gccgtattca 


aagggcatat 


cacaaacaca 


tt t tggat tg 


taagcgt tat 


_i /~ * ^ *_. z - f 4~ 4" 4~~ /^r 

dCLatJliy t y 


lOUU 




atattgttag 


__. J— J_ J_. _ *1_ — ^ * 4_ 

gtttctata t 


tcatatgaaa 


aaacaagcag 


ttgatcaatc 




1 p fin 


1=3 


taaaaaaaag 


caatct taac 


agaca t a t a a 


ggy y y dy l 1 1 


Cadda L y y dd 


a. Ciy LataLtl 


A. Z/ _ \J 


w 


tgtctcttga 


tcaaggcacc 


acaagcacaa 


gggegat tgt 


tttcaacaaa 


gcaggcgaaa 




Ui 


tcgtccatat 


tgcgcaaaag 


gaattccagc 


aat a t tt tec 


aaaccccggc 


tgggttgaao 


Zulu 


SK33 


acaatgcaaa 


cgaaatctgg 


ggctctgttc 


tgtcggtgat 


cgett cagcg 


^ 4~ 4~ 4~ /~i *~i /-f ^ _ 4" 

CLLLCayddl 


_ ± u u 




cggggatcga 


agccggacaa 


attgeeggaa 


tegggatcac 


aaaccagegg 


gaaacgaccg 


9 1 fin 




tggtttggga 


taaacatacc 


ggcaaacegg 


tctacaacgc 


gat tgtgtgg 


cagtcccycc 


_ _ _ u 




aatcggctga 


gatatgccag 


gaattaaaag 


agaaaggcta 


tgaagagacg 


atcagaydda 


99P n 
_ _ o u 




aaacagggct 


tttaatcgat 


cctta tttt t 


caggcacgaa 


agtgaaatgg 


at cc tgga lc 


9 ^ zi n 

_ J 4 U 




atgtggaagg 


ggcaagggag 


aaagccgaaa 


acggcgacct 


^ t~> 4" "t - 4* /~ * /r /~ * "I - 

tCLCt LCCfCft 


dcydtcydtt 


9d nn 

_ 4 U U 




cttggctgat 


ctggaaaatg 


teeggeggaa 


aagcgcatgt 


gacagattat 


tcaaacgcct 


9 ^ fin 
_ 4 o u 




caagaacatt 


gatgttcaac 


atctatgacc 


taaaatggga 


4— /-y — * 4~ — i 4— 4* 

tga t gaactt 


ctcgdtdttc 


9 c i9n 




tcggcgtgcc 


gaaatcgatg 


gttccggaag 


tcaagccttc 


atcgcatgta 


tacgetgaaa 


2580 




cggtcgatta 


tcatttcttc 


ggcaaaaaca 


ttccgattgc 


aggtgeagee 


ggcgaccagc 


2640 




aggcagcatt 


gttcgggcag 


gettgetttg 


aagaaggaat 


ggttaagaac 


acgtatggaa 


2700 




caggctgctt 


tatgctgatg 


aacaccggcg 


agaaagegat 


taaatcagag 


cacggcctgc 


2760 



12 





tgacgacaat 


cgcttggggc 




tcgtcgcggg 


ttccgctatt 




aagaaagtga 


aaaatacgct 




catttgtagg 


tttaggcacg 




tgacccgggg 


tacgacgaaa 




aaacgaaaga 


cgtgctggac 




gagtcgacgg 


cggagctgtc 




atgtccctgt 


agaacgtcct 




cgggccttgc 


tgtcggcttc 


Q 

- -^z 


acaaacgttt 


tgaaccgaaa 




agaaagctgt 


aaatgcagct 




aagttaatag 


aaacggttgg 


; s i 


tttggatgtt 


tgtggtctct 


%j 


Oa Ly y dd Ltd 


L Ld. L L L Lv^dG 


s 


gaagtatgac 


gtgtttatta 


S 

iLa. 


cgcatcgcgc 


ggaatgaaaa 


UJ 

a 


aagccgttcc 


acgaaacttg 




aatggtagcc 


gaggtcggca 




aacgcccgaa 


tggatgctgc 




ttcaatcgga 


ctgagggtgt 




catgctgact 


gccgaagaaa 




gggcggcggc 


tattatgtcg 




gaaagaagcc 


gttaaattcg 




atatgaaaac 


ggcaaggtca 




ccgcgtctac 


gcgaaaaaaa 




aaaagaccat 


tcaaaagaag 




tgatcaatcg 


gtctttcctt 




ggtgttcgcc 


attccgagag 




cgagaatttg 


gaacaccctc 



atcgacggaa aggtggaata 
caatggctgc gtgatgggct 
gtaagagcag aatctgccga 
ccttattggg acagcgatgt 
gagcatttta tcagagcaac 
gcaatgaagg aagactccgg 
aaaaacaact tcctgatgga 
gaaatcaatg aaacaacagc 
tggagcgatc gttccgagat 
atggaagaaa aagagcgtga 
agggctttta aataagctgc 
agaagaggag agaccgcaga 
ttttctattt tttaccgtga 
gccgtaaacg ggacgacatt 
tcggcggagg tattactggg 
cggcgctttg cgaaatgcag 
tacacggcgg gcttcgctat 
aagagcgggc gatcgtctat 
ttccgatgca taagggaggg 
acgacttttt ggcaggcgtc 
cgcttcaaaa agagccgctc 
aataccggac ggatgatgcc 
gagccgaggc cgtcaattat 
ccggcgtggt cattgaagac 
ttgtcaatgc cgcggggccg 
gcaaacacct tcagcataca 
taaaacaagc cgtttatttt 
acggaaaggc atatgtcggc 
gaatgacgac agcagacagg 



tgcgctggaa 


ggcagegtet 


z o z U 


gagaatgttt 


aaagacgeca 


z o o u 


tgg Lgtx ta z 


g ugguccc ug 


9 q 4 n 

Z :? 4 U 


ccgcggcgct 


gtat teggae 


jUUU 


gcttgaagcg 


cttgcctatc 




gatcccggtt 


aaaacgctga 


JlzU 


ttttcagggc 


gacat t t tag 


on 
OloU 


get tggt t ca 


gccLaLLtay 


O Z 4 U 


caaagaccag 


ugg cage tug 


jjUU 


gagectgtae 


aacgggugga 


JjOU 


a tg ca zg z ra 


caatciaati- 


o 4 z u 


caccaaagca 


gtatcagege 


? zi r n 

o 4 o u 


caacaaggga 


ggacatgaaa 




ttacagaata 


tgacgaagca 


jOUU 


getgggaegg 


cattggatgc 


^ £ fin 


gaetttgeag 


ccggaacgt c 


J / Z U 


ttaaagcaat 


t t gaagtgaa 


J / o U 


gaaaaeggge 


cgcacgt t ac 


O O H U 


acttteggea 


aattcagcac 




aaaaaagctg 


ageggaggag 


fif) 


gtgaaaaaga 


aeggectgaa 


d n 9 n 


agattgacga 


t cgaagt cat 


4 U o U 


gcaaaagtaa 


gcgattttat 


A 1 A Ci 
H 1 H. U 


gtcttcacga 


aaaaaacgta 


4 9 nn 

4 Z U U 


tgggtcgacc 


gt ctgcggga 


4 Z DU 


aaaggcgtgc 


atcttgtttt 


4320 


gatacgectg 


acggccgcat 


4380 


acaacagaca 


ccgtctacaa 


4440 


gattatgtca 


teaatgeaat 


4500 



13 



,iT3 

ru 



t 3 
"-3 



hi 



caactatatg 


ttccctgaac 


ttggaatcaa 


agccgaagat 


gtcgaatcaa 


gctgggctgg 


4560 


cctcagaccg 


ctgattcatg 


aagaaggaaa 


agacccgtcc 


gagatttccc 


gaaaagatga 


4 620 


gatctggact 


tctgaatccg 


gactgatcac 


gatcgccggc 


ggaaagctga 


caggctacag 


4 6o0 


aaaaatggct 


gagcatatcg 


tcgatcttgt 


cagagaccga 


t taaaagaag 


agggcgacag 


A 1 A C\ 


agacttcggg 


ccttgcagaa 


caaaaacgat 


gccgatttca 


ggcggccata 


tcggcggctc 


A O f\ A 


caaaaatctg 


gaggctttta 


ttcaagcgaa 


agcagccgaa 


gggattgagg 


ccggactgtc 


A Q C C\ 

4 o oU 


cgaagagacg 


gccaaacaaa 


tcgccgcacg 


atacggttcg 


aacgcagacc 


gcctgtt tga 


A Q o n 

4 y z u 


tcgtattcca 


tcgctgaaag 


atgaagcagc 


aaaacgccgc 


atccctgtcc 


a tgt actagc 


/i q q n 
4 y o u 


agaaatggat 


tacgggatcg 


aggaagaaat 


ggcagccgtc 


ccggcagact 


t ct tcgtccg 


c n /i n 


cagaaccggt 


gcgctgttct 


ttgacatcaa 


ttgggtccgc 


acttacaaag 


agagccttac 


c i n n 


ggactacatg 


agcgagaagc 


tgaactggga 


tggcgaaacg 


aaggcccggc 


atgtcaaggc 


CI /"A 

ol oU 


attggaagga 


ctactacacg 


atgctgttgt 


cccgctggaa 


agcaaatgat 


ttattaggtc 


coon 
bz z U 


aaataacctt 


ggtgaatttt 


cgttaataat 


caatcgaatg 


gcccggcgtg 


aggctgtctt 


coon 


gaacaggcag 


cctcattttt 


ttcatttggc 


atgctaaatt 


tggacaaagc 


ggcggtttgt 


c "3 / A 


cgatatgata 


aaagaaaagc 


tgcaattact 


tagctagaac 


attggaggta 


a tea rgagci, 


^ j4 nn 
Ofi uu 


ggagaacgag 


ctatgaacgc 


tggagaaaca 


aagaaaactt 


agatt ccgaa 


t taaaagege 




ttcttttgga 


agcggaagga 


aatgaaaaag 


aactagagga 


ttgcttttat 


aaaaaacttg 


ooz u 


agtttggtac 


agccggtatg 


cgcggtgaga 


tcggaccggg 


cccgaaccgc 


atgaacgttt 


CCQA 

DDO U 


atacggttcg 


caaagcatcg 


gcgggccttg 


ccgcatacat 


aggagcgaac 


ggcggcgaag 


5640 


caaaaaagcg 


cggcgttgtg 


atcgcgtacg 


attcccgcca 


caaatcgcct 


gaatttgcaa 


5700 


tggaagctgc 


taagacgctc 


gcagaaaacg 


gcgttcaaac 


gtacgtgttt 


gagegtaact 


5760 


g 












5761 



<210> 27 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 27 

gactgaattc gcaatttgaa gtgaaaatgg tagc 34 

<210> 28 



14 



<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 
<400> 28 

gactggatcc agatctcatc ttttcgggaa 



<210> 29 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 29 

gactgaattc agatctgcgg ccgcacgcgt 



<210> 30 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 30 

gactaagctt cagttacgct caaacacgta 



<210> 31 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 31 

ccgagatttc ccgaaaagat gaaatttgga 



<210> 32 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 32 

gactaagctt agatctgcta gcatcgattg 



ate 



agtactcccg gcgtgaggct gtcttg 



eg 



cttctgaatc eggactg 



attattaacg aaaattcacc 



15 



<210> 33 

<211> 31 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 



<400> 33 

gactaagctt gtgaaggaga tggaacatga g 31 



<210> 34 

<211> 64 

<212> DNA 

<213> Artificial 



Sequence 





<220> 




□ 


<223> 


Primer 


gQ 


<400> 


34 


m 


gactggatcc agatctgcgg ccgcacgcgt 


m 






m 


ttcc 




=P 








<210> 


35 




<211> 


32 




<212> 


DNA 


i 


<213> 


Artificial Sequence 




<220> 




UJ 

o 


<223> 


Primer 


: >< 


<400> 


35 



60 
64 



gagctctaga tcttcggcgg catcagcgga gc 32 



<210> 


36 


<211> 


28 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<400> 


36 



gactgaattc cttttgcgca atatggac 28 



<210> 37 

<211> 58 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



16 



<400> 37 

gagctctaga tctgctagca tcgatccgcg gttaaaatgt gaaaaattat tgacaacg 



58 



<210> 38 

<211> 1500 

<212> DNA 

<213> Bacillus lichenif ormis 



<400> 38 





atcagcgata 


gggctcgcat 


cgacagaccg 


gatttcatcc 


ggccaatggc 


gggatgacgg 


60 




gctggtcatc 


aggtcgacat 


ccggcgatca 


gtttaatgcc 


attgaccctg 


atctggtcat 


120 




tgacaaagac 


ggaaagccct 


ggctctcatt 


cggttccttc 


tggagcggca 


ttaagctgac 


180 




aaggcttgat 


aaaaacacga 


tgaaaccgac 


gggaagcctg 


tattcgatcg 


cctcaaggcc 


240 


D 


gaataacgga 


ggagcggttg 


aagccccgaa 


cattacctac 


aaagacggct 


actattactt 


300 


Tfisf 


att.tgtctcg 


tttgacagct 


gctgcaaagg 


ggtggacagc 


acatataaaa 


tagcctatgg 


360 


CO 


ccgttcaacg 


agcattacgg 


gaccctatta 


tgataaaagc 


ggcaaaaata 


tgatgaacgg 


420 


ro 


cggagggacg 


atcctggact 


ccggcaatga 


ccgctggaaa 


gggccgggac 


atcaggatgt 


480 


v 3 


tctgaacaac 


tcgatccttg 


tcaggcatgc 


ttacgacgcg 


ctggacaatg 


gtgtatcaaa 


540 


n 


gctgctcatc 


aatgacttgt 


actgggattc 


ccaaggatgg 


ccgacttatt 


aacagcagat 


600 


CD 


gacgggcggt 


ttccgcccgg 


ttttttttgt 


tctgaaatct 


gtcaaaaaaa 


aataaaaaac 


660 


o 


ataccggaaa 


ttaaattgac 


agtttttttc 


ataatgatat 


aatgaagttg 


ttcgtacaaa 


720 


S..JL 


tatgtttttt 


atgttagttg 


tacgtacata 


taatcgcgat 


acagtttgag 


atcaaggtat 


780 




gatttatgtt 


tttttgtaag 


cgttttaata 


gtttgctatt 


ctacacagac 


accataaaga 


840 




cgaggaggag 


gaagctattt 


gattcaggca 


aagacgcatg 


tgttttggtt 


tgtgacaggc 


900 




agccagcatt 


tatatggcga 


agaggcggta 


caagaggtag 


aagagcattc 


caaaatgatc 


960 




tgcaacggat 


taaatgacgg 


agatttaagg 


tttcaagtcg 


agtacaaagc 


ggtggccact 


1020 




tcgctggacg 


gcgtcagaaa 


actgtttgaa 


gaggcgaacc 


gggacgatga 


gtgcgcaggc 


1080 




atcatcacct 


ggatgcatac 


gttttcaccg 


gccaaaatgt 


ggattcccgg 


cctttccgag 


1140 




ctgaataagc 


cgctgctcca 


ttttcatacc 


cagtttaacc 


gggacattcc 


gtgggataaa 


1200 




atcgacatgg 


atttcatgaa 


tattaatcag 


tctgcccacg 


gcgaccgcga 


atacggtttt 


1260 




atcggagcga 


gattgggcat 


tcctcgaaaa 


gtaatcgccg 


gatattggga 


agacagagaa 


1320 




gtaaagcgct 


cgatcgacaa 


atggatgagc 


gcagcggtcg 


catatattga 


aagccgccat 


1380 




atcaaagtcg 


cccgatttgg 


ggacaacatg 


cggaatgtgg 


cggtaacaga 


aggagataag 


1440 



■ 17- 



attgaagcgc agattcagct tggctggtct gtcgacggat atggaatcgg cgatctcgt 



<210> 39 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 39 

gactaagctt catccggcga tcagtttaat gc 



<210> 40 

<211> 65 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 40 

gactgaattc agatctgcgg ccgcacgcgt cgacagtact attttttttt gacagattt 
agaac 



<210> 


41 


<211> 


37 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<400> 


41 



gactggatcc agatctagtc gagtacaaag cggtggc 



<210> 42 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 42 

gactgaattc gaccagccaa gctgaatctg c 



<210> 43 

<211> 4078 

<212> DNA 

<213> Bacillus lichenif ormis 





tttccggcgt 


agcacccgaa 


gcgaacctat 




gcagcgggga 


ttatgaatgg 


atcatcaacg 




acattatttc 


aatgtcgctc 


ggcggtcctg 




caaacgccgt 


gaagagcgga 


gtgctcgtcg 




atgaccgtac 


agaggagtac 


tcataccctg 




ccgtgtcatt 


gacgcgtgag 


tcttccgaat 




ttgcacctgg 


agaagaaatc 


ctctctacat 




gaacatcgat 


ggctacaccg 


cacgtcagcg 




aagaggcgtt 


taaacggaaa 


ctgacagaac 


0 


cccttcctct 


tgattactca 


aaagcgctga 


*0 

. 


cggaggtact 


ggcggaaaaa 


gccggcgaag 


fy 

fn 


gaggctgccg 


acaatgtcgg 


cggccttttt 


CO 

as; 


attgcaagaa 


ttcaaaaatt 


attttgacta 


s#aj 
i 3 


caatttcatc 


gccgggaaca 


tggtaatcta 


3 

u 


tgaaaatcca 


acgcggtccc 


gccactgtga 


CO 


ttctatatgg 


gaagggggaa 


ataaccgtcg 


w 

O 

n 


acgcaccata 
tatttctcgt 


aacctacggt 
tcgcaacatg 


cgataggagg 
ctgttttcag 




gtgtcttttt 


ttattgaaca 


ctaaaaggag 




cagcttgggc 


tttccaagaa 


tcggcttgaa 




ttggaaagga 


aacacggacc 


gcgagacctt 




agcgctccag 


actcagcttg 


atcagcaaat 




gtacgaccat 


gttcttgaca 


cggcggtgat 




tataaacgat 


ccgttagata 


cttatttcgc 




gagtgaaatg 


acaaaatggt 


ttaatacaaa 




aggtgcacaa 


taccgcgtga 


cgagaaacaa 




agcattggga 


acagaaacga 


agcccgtcat 




aaaaggctat 


gaacaacagg 


atattaaaga 



taatcgt caa 


ggtgctcggc 


ggtgaagacg 


bU 


ggat caacta 


cgccgttgag 


caaaaagecg 


TOO 


ccgacgt tec 


ggagt tgaag 


gaagcggtga 


1 O A 

1 o U 


tctgcgccgc 


aggaaacgaa 


ggegaeggea 


O yl A 
^ 4 U 


CLyCalaCaa 


Cyday LCdtC 


gccgLcggax, 






(JaaUaaaijaa 


3 4-4- t~r /~t /-I 4- 4- r*t 

aLCydLCLiy 




tgcccgacca 


teaataegga 


aagctgaegg 


/ion 


/~*t /— i or o* *H y"i of o* 

gcgcgcucgc 


uCL.car.caag 


Lcagc rgaag 


/I Q A 

ft o U 


/-i /-i Of — \ /—i 4— Of 4~ 

ccgaac ug T_.a 


4" o* /™i -™j or 4— 'f- 

LgCLCayLta 


4— /™i /—i /~r y™» o 

anccgccgca 


Dfi U 


-f- O* Of OT o* -~\ -~\ oi Of OT 

teggcaaegg 


a t- -H r> "h +- a +- a -h 


4~ +*■ /^r ^ /— * --N /"t /i or /"^ 

Lty LLdgCyC 


DU U 


*3 -5 ^ n oi 4~ *H o* 4— 

caaaacLuct. 


4- 4" 4™ 4™ 4" ~5 


cagtcraaag 


DDL) 


o* \ 4— or /-v- o* o* — \ ^ or 

ca t ggccatg 


*H !i ^ ^ 5 "!3 /T /~i 4"~ Of 

Ld LaaagCLy 


dalCllttta 


*7 9 n 


-^1—1—1 or — * 4- o» or /-i or 

aaaga ncgcg 


OT O* Of /-V- 4~ ^ 4~ ^ ^ ^ 

gegg nana na 


4*" 4~ """i 4~ *^ 

arcnacTzaaa 


7 q n 


— 1 /-l (~* r\ J~r f~1 4- 4— /"* 

duydCJCj LldCj 


— i4~4-4-4--i-^-i-3 t-r 

dULLLddddy 


/^f /^r ^ n of 4~" 4^ or or 

yyddyLLLgg 


p d n 

O fl u 


--\ 4— Of or or OT /V 4* 

aLgaggaggu. 


LdLLtCaUaa 


aacccactgi. 


y uu 


-3 4— 4- /-i —i 4- /T -~i /-r 

a l l cat. gage 


caggagacc l 


/-T n/if /-t 4- 4- r-i 4— y—r 

gcci,gi.L.ci.g 




"r~ 4" 4" /"-i /T —i or 4- 4— 

rg l ucgag z z 


gacg caacaa 


4" oi or 4™" oi /T 4^ 4" 

uege nacg z z 


1UZU 


gcat t cacct 


t ct cat tgt c 


cgaagtgt ga 


1 U 0 U 


gagaccagac 


atgac taa t g 


taaaaacgag 


X 1 H U 


cagagaatgg 


aaaaaatege 


ttgaggctta 


1Z UU 


t utgaaagaa 


argga tgaac 


aaucLucagc 


1 0 £H 


cga nanca ia 


ccggi_LL.ccg 


acT-LLacaai, 


1 jZU 


Of ^ 4— /—i *7l Oi ^ OT OT 

gT-LCddCUyg 


dLLCCdydLC 


ydLLLddyyd 


1 Tpn 
1 jOU 


aatggcgaga 


ggcacgaaag 


atgctgtatc 


1440 


ctaccattat 


attgtgcctg 


aatatgaaaa 


1500 


accgcttcaa 


gattaccaaa 


gagcaaaagc 


1560 


actcggcctt 


tacactttcg 


tagcccttgc 


1620 


tatttataac 


caaatgacac 


ctctttacat 


1680 



19, 



ccaggttttg aaagagcttg agcaggaagg 
tcttgtgacg gcttcacctg aagaagcggc 
agaagaagtc tctgaactga acatccttct 
tgaagagctg atatcgtttc ctgtcgcagg 
gaaaaacttc gaacacctga aagcgcacgg 
cattttagac ggacgcaaca tttggaaagc 
tgaactgatc cagagagcgg gtgttgacga 
tcatgtccct gtcgcaaaac acccgggcga 
atctttcgca aaagagaaac ttctggagct 
aaaagcggcc atccaagcgg aaatcgatga 
gtacggtgca gcgacaaatt cggcctttgc 
ctttaaacgc ccgacagctt ttgaagaaag 
tcccctattg ccgacaacaa cgatcggcag 
gcggcaaaaa tggcggaaaa aagaatggtc 
agaaacaaag aaatggattg atattcagga 
agaattcgaa cggacagaca tggttgagta 
tactaaatac gcctgggttc agtcatacgg 
cggagatgtc gagtttaaag agccgatgac 
gacctcgaag aaagtcaagg gcatgctgac 
tgcccgctat gacctgccga gaaaagagat 
agaggttgaa gcgcttgaaa aagcaggaat 
gagagaaggc ctgccgctta aagaacggga 
agcgttcaga ctgtccactt catctgtgga 
ctacagcaac tttgaagata tcgtagacgc 
gatcgagcac agcagaagcc acggcggatt 
gaaagggctt ggtcttggcg tatatgatat 
aatgctcacg atcatagaag acgcgctgaa 
ccctgactgc ggtttaaaaa cgagacagcc 
ggttgaagca gccaaacaag caagaggcaa 



cgtcaaatgg 


gtgcaaattg 


acgagcctgc 


1 n a a 
1 / 4 U 


tgctgt caaa 


gaaatctatc 


agacgattac 


i o a a 
lb UU 


gcaaacctac 


tttgactcgg 


ttgatgctta 


i OCA 

lo oU 


aattggt ct t 


gattttgttc 


atgataaagg 


1 O O A 

1920 


t t tt cct aaa 


gacaaagtcc 


ttgccgccgg 


i n o a 


f~* 3 ^ 4~ r* \~ f* /t :a o 
Oaa.LCT.Cgaa 


gagcgcctcg 


acctgacgct 


z u 4 u 


agr.ct.gga l l 


cagcctt caa 


acagcctgct 


o i nn 
Z 1UU 


a p a ^ ■(" +■ rr /"i /~* 

dCdLCLLyCC 


gacga t ct ct 


tgaacggt tt 




tacactgctg 


aagaacggac 


ttgtttccgg 


9 9 9 n 
Z Z Z U 


agcgcacgga 


cacct tcaag 


atct caaaca 


9 9 q n 


cgaagaaaga 


ggcaagctga 


ct gaggaaga 


9 9 /i n 
Z j4 U 


gctgcggat t 


caaaatgact 


ct ctcggact 


9 /i n n 
Z 4 UU 


ct tcccgcag 


acggcggatg 


t gcggagcgc 


9 /i en 
Z 4 OU 


cgacgagcag 


tatgaagcat 


t t at t cagga 


9 9 n 


aga t ct cgga 


cttgacgttc 


tcgt tcacgg 


zjoU 


tttcggcgaa 


aagctcggag 


gattcgcctt 


z o4 U 


ttcccgctgc 


gtccggccgc 


cggtcatcta 


9 "7 n A 

z /UU 


ggtaaaagaa 


acggtttacg 


cccaatcctt 


z /oU 


agggcctgtt 


accattttaa 


actggtcctt 


ooon 
z ozU 


cgccttccaa 


atcgcctgcg 


ccctccgcaa 


9 O Q A 

zo oU 


t caaatcat t 


caggtcgatg 


aacctgcctt 


z y 4 u 


t tgggacgag 


tatct caaat 


gggctgcaga 


O AA A 


agatacgacg 


caaatccat a 


cgcatatgtg 


9 A C. A 


gat cgaagat 


cttgacgcag 


acgt cattac 


9 1 9 fi 


tct tgat tat 


ctggaacagc 


accct tacct 


9 1 q n 


tcacagccct 


cgcgtccctt 


ecagegatga 


3240 


agtctgcccg 


gctgatcgct 


tctgggtaaa 


3300 


agaggaaacg 


atcgcagcgc 


ttaagaatat 


3360 


actggctcag 


actgtttaat 


ttcacaaaaa 


3420 



- 20, 



atccactaca 


aacgccgcct 


gttcacacgg 


gcggctcttt 


tcatggctcc 


ageccttttt 


3480 


aggccaaaag 


aaccgttata 


caaggtatgt 


ccgcccaaaa 


aacattaaga 


cttttgattc 


3540 


attcgtacga 


ttt cctt ccg 


tatccttttc 


ttttaacata 


tttgtagtag 


atgatggaag 


r r\ a 
3600 


ggaaggaaaa 


t a t g tagt ga 


ttgacgat gg 


aatagcgtta 


gaacgaaaaa 


t caagegaaa 


o r r a 
3b DO 


aatatatcag 


gaagacat t c 


actctct tea 


getataegta 


aaagatgtga 


atgccgccat 


O "7 O A 

3 /zO 


tgatgagctg 


aggcaggaaa 


gttcttctat 


tttaaaagca 


caccaaacgt 


atatcaaegg 


n i a a 

3780 


atggcgcgga 


caggcgcgcg 


aaatgtatga 


cgcgcttttg 


gacgatctcg 


acegggegga 


O O A A 

3o40 


atcgcgcgtg 


tatgacaagc 


tgaggaccat 


taaagagcag 


gcggacgaag 


aaattgaacg 


3900 


gcttcagctg 


aaagccgagg 


agctgatatg 


acgatccggc 


tgaacatcaa 


tgatctgeae 


3960 


gccctcgccc 


gccaatttcg 


ttattcccac 


cagegaatea 


gcgatttaat 


aegecttttg 


4020 


aaccgtcatt 


ttcatggttc 


ttttctccag 


cgtgaaaaca 


gcaaggaaca 


tgeggcat 


4078 



)p <210> 44 

iU <211> 42 

0 <212> DNA 

fg <213> Artificial Sequence 



<220> 



v <223> Primer 



<400> 44 

aaaaaacccg agtttcacaa aaaatccact acaaacgccg cc 42 

<210> 45 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 45 

ttttttttaa gettatgecg catgttcctt gctgttttca c 41 

<210> 46 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 46 

aaaaaaatcg attcagggat ataaacgatc eg 32 



21, 




<210> 47 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 





<400> 47 
tttttttttt 


ccatcgcact 


gggatatcag 


-p* 4— 4" m +- "i o 

CtCLLCaI.aa 


gcat c 








<210> 48 
<211> 3952 
<212> DNA 

<213> Bacillus lichenif ormis 










5 ! 

fen? 


<400> 48 
tttatacgtt 


tccctctcgg 


caatcggagc 


ctacacgaca 


ccaagctacg 


agctgagcct 


60 




ggcgaataaa 


atggtgaagc 


tgtttatgct 


gatattggtg 


gcgcttttta 


aagtggaggg 


120 


m 


atttgtcatc 


ggattaacga 


tcttaactat 


agtgatgact 


tcgatcaggt 


cattgcgaac 


180 


m 


gccttactta 


tggcctctcc 


tcccgttcaa 


tggaaaagcg 


ttttggcatg 


ttctcgtgcg 


240 




cacgtccgtt 


ccagggggaa 


aagtcaggcc 


gagcatcgtt 


catccgagaa 


accgctccag 


300 


£ 


acagccgtga 


agccggcatt 


cgaagaggct 


tttccccggg 


gaaaagcctc 


tttttcaata 


360 


CO 


atcgaattcc 


ggtctttgag 


taccgatgcc 


tttgtattca 


ttggcagaga 


tcgcgactgc 


420 


: c 3 








gatcggatag 


acgacataca 


gcatttcgcg 


480 




gccgtacggg 


tcaatcgttg 


acgaatgaag 


gaaaacctca 


gttcctctcc 


gccaaaatct 


540 




cgtattcgcc 


ggagctgtaa 


taatctgccc 


ttcataaggc 


tcataaattc 


tctgttcata 


600 




atgcgcagcc 


ggctgataag 


gggcgtatac 


atcttcaggt 


gcatagccgg 


gagcgggggt 


660 




gtagggataa 


cgatttggat 


acatatgata 


acctctttcc 


cacttcgttt 


tttggttttc 


720 




atctttaaga 


ttatattcag 


gtaaatgcct 


atttgtatgg 


gcgaaaatct 


cagcttttcg 


780 




gctctttttt 


tattgaatgg 


acgttgtgta 


tgcctatttc 


tatcaagcgc 


tgttttctgt 


840 




tattctataa 


tcaatagaat 


ggattagttg 


tttagggaat 


catttccttt 


ataaatcaag 


900 




aaaatttgga 


caaatggtgg 


tttagttttt 


aaaacgaaat 


gttataatac 


aacataagaa 


960 




tcgcactatc 


atgaagccgg 


aagatgcatc 


gggcagcaac 


cggagcgccc 


cttgcacctt 


1020 




tgtcgataga 


gaaagaggga 


atgacaattg 


tttttacacg 


gtactagcag 


acaaaatgaa 


1080 




agagggcacc 


tcgaaatcgg 


cggtgtcgat 


gttctatcat 


tggcagaaag 


atacggaaca 


1140 




cctctttatg 


tatacgatgt 


cgcgctgatt 


agagagcgcg 


cccgaaaatt 


ccagaaggca 


1200 



22„ 



I 






ttcaaggaag 


ccggtttaaa 


agcgcaggta 


gcgtatgcaa 


gcaaggcgtt 


ttcatcggtt 


1260 




gccatgattc 


agcttgccga 


acaagagggg 


ctgtctctgg 


atgtggtatc 


gggaggagag 


1320 




cttttcactg 


cgatcaaagc 


agggttccca 


gctgagcgga 


ttcattttca 


cggaaacaat 


1380 




aagagccctg 


aagaactagc 


catggcgctg 


gagcatcaaa 


tcggctgcat 


cgtgctcgat 


1440 




aactttcacg 


agatcgccat 


tacagaagat 


ctttgcaagc 


gatcaggaca 


aactgtagac 


1500 




gttttgctca 


gaatcactcc 


gggagttgaa 


gcgcacacgc 


acgattatat 


tacgacgggg 


1560 




caggaagatt 


ccaaattcgg 


ttttgatctg 


cataatggac 


aggtcgaaca 


agccatcgaa 


1620 




caagtccgcc 


gctcgtctgc 


gtttaagctc 


ctcggcgtgc 


actgccacat 


cggttcgcaa 


1680 




atttttgata 


cggcaggatt 


tgtccttgca 


gcagacaaga 


ttttcgagaa 


gcttgcggaa 


1740 


' -J 


tggcgggaga 


cttactcttt 


cattccggaa 


gtgctcaatc 


ttggcggggg 


cttcggcatc 


1800 


* n 

ru 


cgctatacaa 


aagacgacga 


gccgcttgca 


gctgatgttt 


atgttgaaaa 


aatcatcgag 


1860 


gcggtcaaag 


caaatgccga 


gcatttcggc 


tttgacatcc 


ctgagatttg 


gatcgaacca 


1920 


B 


ggccggtctc 


tcgtcggtga 


tgcggggact 


acgctgtaca 


cgatcggttc 


tcaaaaagag 


1980 


^ 1 


gtgccgggca 


ttcgcaaata 


tgtagccatc 


gacggcggca 


tgagcgataa 


tatcaggccg 


2040 


gcgctttatg 


aggcaaaata 


tgaagcagcc 


gtcgccaaca 


ggatgaacga 


tgcttgtcat 


2100 


u 


gataccgcat 


caatcgcagg 


aaaatgctgc 


gaaagcggag 


atatgctgat 


ttgggatttg 


2160 


u 


gaaatccccg 


aagttcgcga 


cggagatgtg 


ctcgccgttt 


tctgcaccgg 


tgcgtacggc 


2220 


□ 


tacagcatgg 


ccaacaacta 


caaccgcatt 


ccgcgcccgg 


ccgtcgtctt 


tgtcgaggac 


2280 


Ms 


ggggaagcgc 


agctcgtcat 


tcagagagag 


acgtatgagg 


atatcgtcaa 


gctggatctg 


2340 




ccgctgaaat 


cgaaagtcaa 


acaataaaaa 


aatggagatt 


ccctaagagg 


ggggtctcca 


2400 




tttttaattc 


aagcacgaaa 


aacacttccc 


ggtgatcggg 


aggtgttttt 


tgttaaaaag 


2460 




atcatgacat 


gcatagaaca 


gcgaccgggc 


tagttgtata 


taatattgtg 


aatttaacaa 


2520 




aaaatttaca 


aaggagatga 


taaaggcaat 


gaccagggtg 


aaaaggatga 


gatttgctga 


2580 




tttgttggat 


ttagaggcgg 


agtagatgaa 


accggccaaa 


gtatccctac 


tccaccgatt 


2640 




gctccagtgc 


ctgaagcaat 


gtgttgattg 


taacacagta 


aatcgtttta 


cagcaataaa 


2700 




catttttgtg 


aatattttat 


tgattttggc 


tgtgatctca 


ttcccatatt 


ctgctgcggc 


2760 




ccatggcgca 


acacagtccg 


gcgatcaata 


ttcaagcttt 


gaagaattgg 


agcggaatga 


2820 




agatccagct 


tcttaccgaa 


ttacggagaa 


gaacgcaaga 


gtgccgatgc 


tcatcatggc 


2880 




catccatgga 


ggcggcatcg 


aacccggaac 


gagcgaaatc 


gccaatgaag 


tgtccaaaaa 


2940 



23 




ctattccctg tacttgtttg aagggctgaa 
aagcacgcgt tttgacgagc cagcggcgct 
gtcgctccac ggctattaca gtgaagaccg 
taaaatcaga atattggttg atgagctgaa 
gacagatgac aagtatgccg gaacccatcc 
gctgagcatt cagcttgaaa tgagcacggg 
actaaaagac agggcggcga cgcaaaacga 
agattttatt catgaaaact atgaagaaga 
acaccccctt caagtgaaaa aaggaggtgt 
aggtgccgcc gccggtgaat acggaaacga 
^ tcagtttttg aagaaagttt tgtccttctt 
%0 ttgctttgtc aagctggtct ccaacctggt 

ry 

EQ taaataaaga tataagagag tttttctgat 
CO 

ip cagccgaatc aatcgttttc tccaattcct 

5MEJ 

tttcttcctt gactttggcc atcagcgctg 
Q gctctgaagt ggtgacaagc tcttcattcg 

m 

cgcccgaagt cgtttcatac gctttcatca 

u 

0 <210> 49 

■ H* <211> 6837 

<212> DNA 

<213> Plasmid pMOL1642 
<220> 

<221> misc_f eature 

<222> (669) . . (669) 

<223> n denotes an undetermined 



<400> 49 

gatcttcctt caggttatga ccatctgtgc 
tctgagaaac ttctggaatc gctagagaat 
cgacacggat atatagtgga tgtgtcaaaa 
aattgttaat catgttggag ctcagtgaga 
tatcttttat aggtcattag agtatactta 



atcatcaggc 


aatacggacc 


ttcacattac 


3000 


cgcaattact 


gcaagccacc 


agtatgtcat 


3060 


cgatattaaa 


gtaggcggca 


cagaccgcgc 


3120 


ccgctcgggg 


tttgccgctg 


aaatgctggg 


3180 


gaataacatc 


gccaacaagt 


cgctttccgg 


3240 


tttccgcaaa 


tctttattcg 


accggtttac 


3300 


aacgttttac 


cgatttacaa 


agctgctgac 


3360 


cggaggggat 


ttcccctctg 


caaaaataaa 


3420 


ttcggcggtt 


gtgttaaccg 


ttggactctg 


3480 


tggcgttcca 


cagagacaca 


aagaagtcga 


3540 


cagaatccaa 


gaatttcgtg 


attttatcct 


3600 


tccagtcgat 


attaatattt 


ttcatgttat 


3660 


cttctgtgag 


tgtcacgcca 


agttcggaag 


3720 


cttttgactc 


gggaactccg 


tttttcgaga 


3780 


acgcgttttc 


actgccgatt 


ttctcgccaa 


3840 


cgaccttttt 


cacatcttcg 


gaaatttttt 


3900 


atccggttaa 


agcggctgtg 


cc 


3952 



nucleotide 



cagttcgtaa 


tgtctggtca 


actttccgac 


60 


ttctggaatg 


ggattcagga 


gtggacagaa 


120 


cgcataccat 


tttgaacgat 


gacctctaat 


180 


gcgaagcgaa 


cacttgattt 


tttaattttc 


240 


tttgtcctat 


aaactattta 


gcagcataat 


300 



24 



yy 

5 
m 
m 



5 



agatttattg 


aataggtcat 


ttaagttgag 


catattagag 


gaggaaaatc 


ttggagaaat 


obU 


atttgaagaa 


cccgaggatc 


catgctgtcc 


agactgtccg 


ctgtgtaaaa 


aataggaata 


/ion 


aaggggggtt 


gttattattt 


tactgatatg 


taaaatataa 


tttgtataag 


aaaatgagag 




ggagaggaaa 


catgaagaag 


a tt gcaa t t g 


eggega t tac 


agegacaage 


gtgctggct c 


Ofi U 


tcagcgca tg 


cageggggga 


/*r nf f nf a /t<t 

ydt LCLydgg 


4- 4- /t 4- f it 0 n /t a 

t igLtyuygd 


a a 0 a a a a /^r 4~ 

aaCadaagCL 


/T ft aaafaffa 

gyaddLaLtd 


ouu 


caaaagaaga 


ccz z tarcaa 


acatxaaaag 


acaaugcegg 


ageggacgea 


O* 4~ Of *n 0» ^3 ^ Of O^ 

c ugaacatgc 


oou 


l ug l t cagna 


r^i /r f a /"i f 

aaaaytaCLC 


/T nf naf a a af 

ga uga t.aaa l 


-J /-1 f-r 3 4- /-f f pf /-i 

aCgatytCLC 


utjdLaddyad 


3 f prra 0 a a a a 

dLtydtddad 


1 £.\J 


a get gaacga 


ytdCaaaaad 


4*- /I ^ 4— or or or d t~ or 

Lcaatggg ug 


«-j /—i /—i /^f /^i 4~ O* *Tl ^ 

aCCdyClCaa 


CtdyOlOdLL 


ydCL-dadday 


1 r n 


gcgaagactL. 


/~i "H O* "1 "1 or ^ ^ 

CyLLaaaljaa 


« -a /~* a 4- 0 a 2 a f 

UdydUCddd L 


3 /~t 2 2 /"« 4- 4- f~* 4- 

dLyddCL LOL 


yd Ly Lddddd 


y tcyudddyy 


fi 4 n 

0 fi U 


a uaaca raaa 


aguaaccgat 


ga ugacg uaa 


!a ^ /~t a a f a f f a 

aayadtatta 


f j^t —5 /-t /~i f /r 

cgacggccLy 


a a a rr^r /~» ^ a a a 

dddyytdddd 




tccactt aag 


ccacattctt 


grgaaagaaa 


—\ r^r ^ n 0* or or 0* 

agaaaaegge 


^ or *^ or 0 or 4" 4" 

rgaagaag t. u. 


gaga a a a age 


you 


tgaaaaaagg 


cgaaaaattc 


gaagaccttg 


caaaagagt a 


t t cggtaccc 


gggtct a gag 


1 n 0 n 


tcgacgcggc 


cgcaaccat t 


tgatcaaagc 


t tgeatgect 


gcaggt cgat 


t cacaaaaaa 


1 non 


taggcacacg 


aaaaacaagt 


t aagggatgc 


agtt tatgea 


t cccttaact 


f-j^ff-iff-,-, 

taCttdttdd 


1 i a n 
1 X fl U 


_f__fff_f._. 

a raa l una ta 


or o* 4— ^ — * — ^ — 1 

gc id t cgaaa 


a gaga uaaga 


•-iff r*f f 4- rt a a a 

dLLyt UCdda 


/~f ^f a af a f f 

yCCddLdCly 


f f f aaaf prrf 




caa l tec ngc 


atguccLaag 


naaf f rtf f aa 
ydatty Lldd 


a +- 1- rra f j-ff f 
dLLydLLtLL 


f rrf aaaf af f 
Ly LdddLdL L 


LLLL LyLdLL 


1 ? fin 


^ 4" 4™ ^ 0» 

Ct LLy ttaaC 


CCaLLtCatd 


3 pi^a a a f a a f 

duydddLddL 


•h 3 t- a r 1 1- 1- t- 1 - n 


f f f af rt f-f-n 


Ly LydLdLLO 


± O £ u 


ttgatttttt 


f of ^^f fa a +- 
tC raCX- Lddl 


o* 4~ or ^ 4* ^ ^ or 4~ or 

cugauaagrg 


— \ ^ f f f "i ^> 
dyCtaLtOaC 


f f f a rrnf f f a 


z-r /— r -3 f /-<f a a a a f 

yydiyddddL 


1 jOU 


attct cttgg 


aaccatactt 


aatatagaaa 


tatcaacttc 


tgccattaaa 


agtaatgeca 


1 ^ 4 U 


atgagcgttt 


_fff_ ~, f 
tgtatttaat 


_ _ f— ffff ~ 
aatcttttag 


caaacccgta 


ttccacgat t 


aaataaatct 


10UU 


cattagctat 


actatcaaaa 


acaattttgc 


rt-4- — 1 4- 4- -i4 ,f « 

gtattatatc 


cgtacttatg 


t tataaggta 


1 crn 
1 D DU 


tattaccata 


J . f f f J . f _ 

ta r t l tatag 


ga l egge l l ti 


taggaaattt 


aaactgcaat 


atatccttgt 


1 ^ 9 n 


ttaaaact tg 


gaaattatcg 


tgat caacaa 


rtf f f af f f f p 
y Lt LdLlLtC 


f nf anf f f f n 

tgt.agT,rT.i-g 


paf aaf f f af 
CdLddtLLdl 


1DOU 


ggtctat t tc 


aatggcagt t 


acgaaat tac 


/—1 /™i ^ oi 4™ 4™ 4~" 0* 

accL.ct.ci.ac 


4- --^ --^ 4- 4- /~h --^ *3 or or 

uda LLcaagg 


Of ^ *i ^1 "3 ^ /"f /nr O 1 * 

y tdddduyyc 


1 1 a n 


cttttcctga 


gecgatttea 


aagatattat 


0* 4~" or 4~ 4^ 01 "ts 4*" 4~ 

CdUyttCatl 


finfoffafa 

IddtCLLald 


f f f nf paf f a 

LLLyLCdLLd 


xcs uu 


ttttatctat 


attatgtttt 


gaagtaataa 


agttttgact 


gtgttttata 


tttttctcgt 


1860 


tcattataac 


cctctttaat 


ttggttatat 


gaattttget 


tattaacgat 


tcattataac 


1920 


cacttatttt 


ttgtttggtt 


gataatgaac 


tgtgctgatt 


acaaaaatac 


taaaaatgee 


1980 


catatttttt 


cctccttata 


aaattagtat 


aattatagca 


cgagctctga 


taaatatgaa 


2040 



25 



* 





catgatgagt 


gatcgttaaa 


tttatactgc 


aatcggatgc 


gattattgaa 


taaaagatat 


Z 1 UU 




gagagattta 


4_ 4- — _ 4_ 4- J_ _ 4_ 

tctaa tttc t 


4-4-4-4-4-^4-4-^4- 

tttttct tgt 


aaaaaaagaa 


agttcttaaa 


ggttttatag 


Z 1 bU 




ttttggtcgt 


agagcacacg 


gtttaacgac 


ttaattacga 


agtaaataag 


tctagtgtgt 


2220 




tagactttat 


gaaatctata 


tacgtttata 


4 .4_ — 4_4-4__4_4_ 

tatatttatt 


ateeggaggt 


gtagcatgtc 


228U 




tcattcaatt 


ttgagggttg 


ccagagttaa 


aggatcaagt 


aatacaaacg 


ggatacaaag 


z .54 U 




acataat caa 


agagagaata 


aaaacta taa 


taataaagac 


anaaarcacg 


aggaaaca ta 


Z 4 UU 




taaaaat tat 


_^_4_4_4__^_4_4__ 

ga z z tga zza 


acgcacaaaa 


ra taaag ca l 


aaaga raaaa 


4— 4™ /*^f — i 4~ — \ — \ 

l rga t gaaac 


o a c n 
z 4 bU 




gattgatgag 


aat tattcag 


ggaaacgtaa 


aat t cggtca 


gatgeaatt c 


gacat gtgga 


ZdZV 




cggactggtt 


acaagtgat a 


aaga z z zc z z 


tgatgatt ta 


ageggagaag 


aaatagaacg 


Z JO U 




4_ 4_ 4_ 4_ 4_ j . 

attttttaaa 


gatagcttgg 


agtttctaga 


aaatgaatac 


ggtaaggaaa 


atatgctgta 


Z b4 U 


0 

w 


tgcgactgt c 


catctggatg 


aaagagnccc 


acatatgcac 


z z tgg l l z tg 


4~ 4~ 4~ 4^ *^ /*~^ 


Z / UU 
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gaattcegge ccaacgatgg ctgatttccg ggttgacggc cggcggaacc aaggggtgat 60 
eggteggegg aaatgaaggc ctgeggegag tgegggcett ctgttttgag gattataatc 120 
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